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SEMICONDUCTOR DEVICE AND ITS 
MANUFACTURE 




ABSTRACT : PURPOSE: To reduce an increase in delay time of an element due to an increase in a 
gate capacitance, to reduce a rise in a threshold voltage due to a substrate bias voltage 
and to prevent a substrate punchthrough phenomenon. 

CONSTITUTION: Highly doped P-layers 4n extended to the lower part of an 

N' source/drain region 2 are formed in both end parts on the surface of a 

channel region. In addition, highly doped P-layers 4a are formed in parts in the boundary 

region between an N + source/drain region 3 and the N" source/ 

drain region 2. 



COPYRIGHT: (C)1994JPO 



rfSOOCIO: <JP_40631869eAJU_> 



<19)D*tS*HW (JP) (12) & ^ jfr & g[ (A) <U)fHflflM£M* 

^^¥6 - 318698 

(43)4>IHS ^6¥(1994)11H15Q 

(Sl)Inta. 1 a»£9 ffrtffU* FI tttfltiKM 

H 0 1 L 29/784 

9054-4M HO 1 L 29/ 78 301 H 

9054-4M 3 0 1 S 



(2DWBWM* ««¥5-105431 
(22)ffi«B ¥fi£ 5*(I993) 5 6 0 



SIMaftS OL (£22H) 



(71)iti«A 00OO0G013 

C72)3B9W MM fifc 

MJWWiWUBUTBl** 

<74MfcSA *2B± M, A* W3«) 



(54) C55^<7>«1#) ¥«»«B«J:C^CDttlBM 



(57) 

X/ H U-f >»* 2 ©T^CtTBWMltfl P S 4 



t-s-^ 




-763- 



1 

t. 

me** ttumn£&m±\z** zjimttz&v «t 5 c 

2 ] ti IBS 1 ttV V -X / K U-f >(H*0><W* 

SB. 

[»** 3 3 *affi£#T eSB 1 **S<0¥*fc*« 

ffiffiOWM&WTTm*nfc»2«W?f!coi^fi!)V- 
WE 1 **<oy-X/ K K >fc«©4>fc < t fc-^<D^ 

B. 

» 2 «r*T 2 1 *t<Z>y-X/ YV*i 

>***#fi£T*X8£fc«;tfc. *W#£B«>Bifi^ 
tt. 

[«** 5 } 8 1 **£©**fcfc*0£3*ffii:l;:y 

- MfcajBfc^ry- h««€-JBdrr4xa 
wey- h*«* vx ^ t LmefKMNtm^ 

*>tttAtTJRfflM€ff)i5Ct(;j:^TWEy-h 

fflfiy- h*«TK***JWB**HfcBT* «C»E 
¥**«J*fl)**ai±fc»r«oflniB*IBTT» 2 

© 1 *#W-X/ H U-f >««£#f£T*Xg 
ti£ 1 *t«y-X/ H U-f >**©4>*< 

ten i mnmnnmx^Ktomt&zm&rzjLnt &m 

[0 0 0 1] 
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©MattfcMU *fc M05 (Metal Ox 1 
de Semiconductor) h5>5>X£**r 
r**#*ttB6J:W©ttB3SriS«r*. 
[00 02] 

[tt*0ttffi tt*. l^fctT. MOS 

h?>5>X*jO*»lSnTHS. H4 6H, tt*<7)MOS 
K7>^X*£*Lfc*rffiflli£igTa*. 04 6**85 

£201 OiaH±C** *JMWt 2 0 4 tftt; J; 5 (C 
70 BfSOICWtWTTN- V-V^H>**2 0 2A< 

««2 0 3*t0£SttTl>6. ^y*JWR«2 0 4 JtC 
tty-hB<t«2 0 5^LTy-h««2 0 6*<#tf 

*nx*»*. y-h««2 0 6»wm«»cii*-f h 

£*-Jl*fc«2 0 TOTBjfcStlTU*. 
[0 0 0 3] B4 7-H5 0IJ. B4 6KwLfcft#<0 
MOS h?>i^<oM7D*X*RET*fc«0>« 
EfciSBTa*. H4 6-B5O£0HLT. &fc£* 

4. 

[0 0 0 4] *1\ H4 tic^i-j^k, PS^'J^V 
*filC*S*$6 7 0 keV, 2xi0"/cm* £8 
OkeV, ixiO'Vcm 1 <0fc#TT-f *>&AU 

tfjJf>i€3 0keV. UlO'Vcm' ©AfrTT 

*r> Bin. 

[0 0 0 5]&lt, 04 8l3^1"<t5H. Pffl->U3> 
35 *fi2 0 1±©£BC5' l JD>«fcR!fcSfcsy-Ka 
fkBfl 2 0 5 a SJBiS Cfcft, -toy- KttfclM 2 0 
5aJ:tC#'J^grJ>JB2 0 6 a«^fe. *LT. 

y s^y a 2 o 6 a^irxy- h&itmm 2 0 5 a « 

fty- KKffcB 2 0 5 * J:tf y- h«9 2 0 5 

C^ft. y-h««2 0 6tTX^ibTfc < i:A 
tf^f?**3 0lceV. 4xi0 ,, /cm 1 flD^ftTT 

>f*>aAT*. cntwio. n- v-x/ku-o* 

45 *2 0 3^»«$n*. 

[0006] H5 0i;^-r^5»c. ±®i:Bffc« 

CfcfcA-aTlH' H*>*-A«2 0 7fe*j«rs. *-f 
K«> * -/UK 2 0 7 tJ^yy- h«« 2 0 6 S VX 5r £ 
UTPffl->M3>£ttt2 0 ltZtti(50keV, IX 
lO'Vcm 1 ©fcfrTtM:i->ttA-r*. CtltC^D 
N* y-X/KK>«*2 0 3*tjg fi E$n*. ^WJ; 
3f:LT, B4 6»C*Lfc«t5&N^MOSFETcOS 

55 [0 0 0 7] tCZ?, SS«SO**0tt€r5ftaraft: 
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ion. *^wftmaflE»ai4ft*t*aT#4jatc* 
*. zaxsuaLmit&rrttsmiz* mos fetich 

U>y9J) *iDcnna r d St* r)(S*$nTV>$. 
cne.H. [R. H. Dennard, F. 

H. Gaenss I en, H. N. Yu, V. L. R i +10 



• deout, E. Bassous. and A. R. Le 
Blanc. IEEE J. Sol Id — State 
Circuits, SC-9. 256 (197 4).] 
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[0 0 1 0] ±C*l&<fWUT, C4>Mr-V>irm 
l /K left £ c 

[0 0 i l) tczttK fcBlcii, *«>«nfaWTfc 
t5nTWSIIfe4»36f>to5f«^©ftfr«ffittTTL (T 
rans I s tor-Trans I s tor Log! 4 
c) (5Vi£ti3. 3 V) tCfflSStlTV»4. 

C 



m l -SxiO'Vcm' fifS) fc«r«tVCV»ft. 

[0012] m=F<om^ja& m&zonmmvrm) 
tt. *ic;*-r«fc, cv/i =CR-C3f*?sn*. 

h$*cti, *ojt (i) r**3*n«. 

[00 13] 

[ftl] 



I 



c, 



[1 + (2K. l £. V 0 /qN* Ki t., 1 ) ] 

- (!) 

[0 0 14] CM. Ctty-h*«. C. Iii*ttffi« S3 «S0oy-h»<tH©^M. K> ttttftftaitM*. 
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Ki ttx'J 3 £* [»£4»T<3«**. 

qttm&Btfft, t..tt«<t«ff, 

Vth = Vk H +20f 

+ [2K, e. qN, (24 



[0 0 17] iiE* (2) £#JBLT. Vr. 1477V h 
/t>K*flE. 4* H7x^5«Ptt, C.tty-hBfcfi 
V.o tt£tem7*mt£-pfc*. -0D^ (2) 

flA*BC..0<*3<ft?TSBsW7X«EV..fc fc 
*aLftV>tt*BEVT.0»M®HG#**<fc*. CO 

^Bfc«*&tt*»T»BB*o«f3!Mosh9>i?x a? 

*0L#t>**ffVii***«*C**MOS h?>i> 
X*a>L*Htt«ffJ;0*«lcAtt*C&*«T**. C 

BBMKBB-rficfctf-Ma. cmewaaicj; 

0, atfiW7XBJEV,.> *aUnT*#tttt, MOS 
[00 18] 

±ELtS (2) OttB/t<f 7X«£V..» 0>«ft CS 
[0 0 19] *fc. y-h«E#L#Htt«EE2:0ttv» 

BottiteJtnrftMfliftft. «*th, 
v-x/ h m tia< rztM*m 

BSCJMUTVVfc, 

[0 0 2 0] U*»U C©*5fc««4*B<T*fc 
V-X/Kl/^>B*»HttR#**<fc*&*. *^ 

st«<ufc«#E*u*-f K*m»at. v-x/k 

H>B«I*1 0QttTC«sDtt&«S€»<UT'btt 
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BttB0Sfi<ftft£v>3mutf«?ft, 

[0 0 1 53 MOSFETOL*^tt«/£Vi.tt#0>5S 
(2) K<fcoTSifc>Sn*. 
[00 16] 
t»2] 

f + IV... I) ] /c„ 

- (2) 

[0 0 2 1] -tJEOTj:5tC. £*0>MOS h ?>S>X? 
*rr«+«#BBTtt. *?«BMftrT«B®l*fr> 

■m#**<fcft&MHBA*«ftofc. *fc. 

miD bfc t * \z l * t>B«s ©«t*»*tf < a o lift 09 

l; L * V>«B£E*t« < D ifl * * £ NBA fcfco 

ft. sstc. 5ffi^>^x^-^KCfc8t>icy-x/H 

K Lfcfca&fcy-x/ H n 

[0022] jiaasm, ±e©j; 5 

«fc/t-f7X*E£SliuLfc£# 

M>^xik-*»*raa«s v-x/ k k >fi$t*fc< 

[00 2 3] 

«fc *> (cBfrS^mWfr BTT^«3 2 1 » 

0>v-x/KW>B*i. *r*;patf»-SicJB& 
* h* 1 1 fcKV-X/ F U-f >«*U 0 6ff< JfitXT 

«fit*BA.Tfr>*. 

t0 0 2 4] *&. ff«L<tt. ±BLfcI#©y-X 

[0 0 2 5] MM3l=«lt«¥«#BBll 
*-r«BlBBS!0«BM«2:. 

»Jfi*n&»2»BB0 1*t©7-X/HH , >B« 
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[0 0 2 6] «*fl4tJ5tt5**^SBO»ift^ 
X* t LT85 1 W*ffl©^«*^l»X-r^ wtCioT 

£f 5«fc 3 l=0ffir0>IB!M£MT?ffi 1 ©«3«fc o 6gt» 
* 2 ©2££ ft 91 2 fftffin 1 **© V-X/ P U-f 

[0 0 2 7] iMSi:«lt«#miOM^ 

**UTy-h**fcmaT*ig£. y-hB*&v 

X if & L?¥«(MMI=ftX<f t >€aALT)!Maat 

TTJB 2 1 **©y-X/ FH 

*XfS£. l»©y-X/KU-f>M(0*tt<i:t>- 

^co^tcm i $ft£©s»**tt*>««£#i£-r*xs 

[00 2 8] 

*JV*tt©-&K©*3S 1 *Q9J©3B 1 ©ffftff**S« 

BMWMMMjWV-X/ H K >*««fc 0 fc»<i£ 
T»**I1TV>*«>T. y-X/ H H >tttf©23; 

aftmaettjkans. 

[0 0 2 9] *fc. J:BL&l»©y-X/KP-f>* 
*©^fc<£fc-;!>©*C5£IC»l#*ffl©»2©* « 
1M?MiM*»aLT» 1 4: 

[0 0 3 0] ttM3l=ff«¥*»KBTI*. l»fl>7 
-X/ H H >** ©4>* < t tc» 1 i*«5f 

*;mm*bcb i **s©ss»**tttta»s«:#f£T 
*«aicjfc*Ty-h«a©J«to#»«*n*. unic 
*o. BM&9au*n©a*tfM3n*. en* 

IMC. 3HR/t-f7X«fflCJ:*L*^0«ffiO*fl:ft 

fli&ians. a sc. y-x/HH>»fFWt* so 
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[0 0 3 1] *M4C*«¥*<MftB©BS*tt? 

AT* Z t C J: rs T4>£ < fc fc^WWHi*©* 1 Y *;HR 

**w**n«fti««>-ac» 1 *tt59©as»0E*tfia> 
»««©»»»Mtt»*tf»**ft*«*cit'<Ty 

Sfcl$IH]©**tfa!M*tt4. CftfclMC. X 
«/W7X«ffi«SUnc«U*u««£E©*ft:fc»tt 

2 £ 0 t>B»B 1 ©WS €*nT* * 5 C 

M/wMwtflracKJtaFft*. 

[0 0 3 2] R$9 5l:ft$^gfi®fiifi^T 

ii. y-h*«£vx*fcLT4**#«8c*3R<f*> 
^ffiAs nr jiMaaAtff a^ns ct(c«toTy-h« 
WTCRa**rT*^«<fcJBa«»**h6«>T. *© 

«&BMfc«C±oTy-X/ H W >*tt©£2B©E 

iwflttsn*. rncto, Sfc^^x^-stfw 

^»lcK±*n*. ifc. y-X/FU-f >«tt©4>& 

«*^«*«*^^^r**^tzit^Ty- hg*©* 
tumtteti*. cnccto. 6iB£o©iBg**ra©i8 
*t>«i*i5n-&. ctiiiwc. s«m 7x«Ero9) 

[00 3 3] 

MUM £IT, MVK93KUIM6BBBK:S^V»TR9! 
[0 0 3 4] Bltl. *&HS>-£l6«C<i:*MOS h 

5>^x^s*uftKSpaar*-5. hiimI/ 

tttri^lcBflfecOIWIHtlHTTlWcON- 7-X/HV 
OflB*2*«»«5nTt»*. N- V-X/HM>* 
*2©rt*t:(il«<ON* 7-X/KW>**3)5<JS 
jft**lTV»4. N ( V-X/FH>««3fcN- V- 

x/ h w>r >*« 2 1 {o«n«*tcttttT* pffl-> u u 

H4 a*tjBd£$nx^*. 

[0 0 3 5] ifc, ^r^;HB«8<0P5*ffl{cji«^tt 
*-r * i no*r *)v? m < b nrn 

C©?t*^P*4 btlN' V-VFH>W 
«8 ±CI*y- h«ft;«5 $*UTy- h««6*t«5idE 
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to 0 3 6] c:«»i**MTli. ^**;H**8co£ 
#Tttft<-ffli;<z>**r*;i,pj¥l4 bZM&TZZt 
\Z£?T> &xn i ?**)\,m*A$:mzm&&<?>i>ms& 
«r**antt:t-cy- h#m<omni&&m-zz.£w 

©PB^arsttsirit^T^is i *ie*w<y- h 

[0 0 3 7] H2tt. HllC57?Lfc3Cl5IJ6«oy-h 
cOttriHTtt. y-he*ny-h«<bm5T<0 3OO 

««i:fffiEr«3r3flD+Y/^^oy-hfttt^oa 

5. TfcbS. -£<apfl4a. N- v-VFH> 

y-X/HP^>**2 4jJ:t;p«4 aj5>6&at>5 1 
Co 

C= : + 



*l"f >«*2fc,fctfPfl4 aj&t#fcUftH*fcS#(ofc 
«lC»jS5n*t? 1 OO+^/V>^i0D3O(3D^i-M 

*>^A^e*iric*nT^5. hct. a3tc*"r«t^c. 
J:ELfc3o©*w^*<a*n-?n<B$*tt, y-h 
•ftMft i i * aw- 1 4 evaictt 

«LfcS*C, y-hftfcR*?*l 2*J:0ty-h 
MHM1 StftttttftttlftMCi y-h» 

{fc*s*i 3^«fc^y-K«firas*i 6 i&ittj»iic«ja 
Lft«Ci ticflar*. l&*iot, £#oy-h 

ftttsnr^^toT. (3) icfcoT*t>sn 

[00 3 8) 
[63] 

C = C, +Ct +C, - (3) 
CO 0 3 9] *LT, ±82* (3) ©ftftC. . Ci 

(4) «DJ:3l:ttS, 
[004 0] 

a? [ft 4] 



Cc 



(1 +a/N*i) , "> ( I + a/N«») ! ^' ( 1 + a/N, a )" 1 



[0 0 4 1] J:E5t (4) ftlMBLT, ±Etfc30© 

T. N*i, Kiitt, tfcCPi4a, N" 

■f >«*2*J:^Y*;WPH4b©^«»ai«*^ 

«£r**. ±csc (4) ?t*n^n;*fts 
p*&»*-r**^j:0fe. ^i-*;t/o-s(cKai«p 

rntt>s, nil N*io*35»aict. Nuiifia 

ot»*y-h»ftcii«*r*ct^**, zti\zx 

[0 0 4 2] C©ffll**«Ttt, ^**A<p* 
«/ U 7 X K <fc * L * »ttttE4>X *) 6 * $ < -T -5 c £ 

**t*$. RKUfc* (2) Kj=nix, u* 

H*«flEVr.li£«/t>r7X*jEV.. fc fc***/i,3Ftt 



(4) 



3D *V>«*flE©«ft£*$<t**;:i:#T**. COIS 

[0 0 4 3] 3SI=. **J£WTtt* Hll:^Ui^ 
C. K*«O^Y^PIB4 bftN- y-VFH> 
**2J;Dt>«< (0. 4wraft® fcfgtfffcCttc 
i^T. KW>**jfr&7-XjC*^co&£fl<&jBt; 

SRutf Mn>*x*- 
oi^tcN- v-x/HP>r>fi*2fe±t;N' v-x 

45 /KV-f>0*3<Ofi6^a$%«<rSiMfAJftK ^ 

[0 0 4 4] H4-H8tt. H 1 IC^btK 
MOS h7>v"X^©fl«^P-l:X«Bi^r*fcJC)<0*r 
ffi*iSHTfti. H4~H8€r#J!BbT. ^{CS5l*JS 

5. 

[0 04 5] SrHllC^fi^tr. PS->'J3>*S 
» l<0^»ffi±lcy-KKft«a5 a£SS<fc«9**£-r 
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[0 04 6] H5lc*TJ;3tc, y-h«*ic(i 
•r*Sfc«9ft*;*ttxy*>ytc,fc!3»£t*$. * 
©&. ^ftjC45'JxU3>JB6 aS-mt*. CWlJ: 

o» y-hMu©B68#**&ao. #«j->U3>jb6 

a±©Br£»*Kl'S>XH 0£i&&Lfc«ft£ttXy 
?>5f*f?fc5;:£icJ;?X, H6t:**n*«t5fcy 
-hfllftRS, y-h** 6*38^5. C©«, 
Xh 1 0 *mV?X9£LT. Pffl->>jn>aiffinc. 

3 iimh7>i?X?©*£, 7 0keV, 1 x 1 0 1 */ 
cm* . &IC20keV, SxlO'Vcm 1 ©2BC 

>?XJP-fcfc<fc*6©t>©TifeD. »#©>r*>ttA 
ttU*n«*ffi©MI»©fcit>©ttATa-5. rtltCJ: 
0. 0. 4umfl!tt©«3t#TaP*i4*<#j$£tt 
*. C©ft. SffcR9 fcl^Xh 1 0$8£T*. 

[0 04 7] H7fciRT«fc. y-MI6* 

VX^tL,Tti:A.tfK*-f^>e3 0keV. lxi 
O'Vcm* ©&frTT4 5' TfctfEfc-f *>ttAT # 

(y-«fc«5fcWrft*rt» lC«t#©**E«J# 

fci*0^ftAr6*>t«flW*«ftr*jftT**. B9 

tt. SifitfrajK-f^^ASfrfcofcttS©*^*^ 

S8LX ttA^[fiJtC^LTSift/t^tSl (B*aT?*L£ 
*A) i;Dfe»*^|6] fflM»bT*bfc35rft) ©A"*** 

lErt5-f*>ttAtt*ffin*Cfct=J:oX, ***;V©* 

¥#ft©*#&ttfc-r*ria«T** HU-f>MT?ft 

h?>S>X*©fcft*fcihT*;:ttfT**.. d©.fc5 
CUTN- y-X/HM>**3fcflWmitf. H6 
lCjrU&7C©PH4«, H7£vT£3£PM4 atf 

[0 0 4 8} 0 8 C ST J: 5 C, £WtcK<tK 40 

>}*-^»7:fe*tfy-h«ff6*TX^£LTaS< 
t>t50keV, 4X10 li /cm 1 T7* T*»*EI 
C-r^ttAtfrMCfcCJioX. K* y-X/KU 
>f >**3£#£T*. a*. V-X/HH>I*2 

0tT2 0#*l***£H&*TfT«. £©J;5ICU 
X. HlfcStfc*3fc»l*aW©MOSh5>S>X 
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[0 0 4 91 H 10H, *£9)©$2££ft|t;:<J:*MO 

jhux. c©»2g5»«Ttt, Hitc^ufc»iaia« 

iftttO, N* y-X/FH >**£2 3©T#iC*& 

pjai 7a«»«nxuft. sfc. n- y-VFP-f 

©Tt-&«r«»«n©*?e«snx^5. 
[0 0 5 0] c©»2*iMra*. ±e©«fc5i:a&p 

JB1 7€»^r*CtlC<fcoT. J:EUfcS8]*Jg«© 

x^©»#r*ai«r«ct«tx*6. rabs, hi o 

ICttH^LXUfcHj&tN* V-X/KW>I«2 3<5 
7tt*©**#«jH«K***F4MOS h?>5>X*© 

^^^wxhvAttx©a»t*fr. uncio, 

[00 5 1] HI 1HB1 StiHl 0IC*LAS82*IS 
«©MOS K7>^X^©«3a^D-tXfcK^-r*fcA 
©»fffi*ifiigT*4. 091 1 —HI 5*#HLT*fcM 
2&KW©MOS K9>-yx^©«5fiya-fexiroif>x 
RWT*. Sr*\ HI l~Hl 3tC^Lt^a-tXliH 
4-B6 U£» 1 Jfelfi«©Hjft7o-fcX t W«T* 
*. C©£. H 1 4 \Zfh?±*>\Z, *^#S90ke 
V, 5x l O'Vcm'OftfrTT'f^ftA-rfiCi 
(C«koX, «&PJB1 7 *LX, ft*-f* 

>*30keV. IxiO'Vcra' ©&ffTT45' 

T»*&@c-f *>ttxrs. cntcto. n* v-x/ 

KW-f >«W(2 2*»«T*. £©«, l/^HOt 
[0 0 5 2] HI 5C*-rj:5lC, &9CttftJI 

- ;m 7 *«t^y- Mttt 6 ^ t uxk*-t ^> 

tSOkcV. 4X1 O'Vcm 1 ©*ftTT7' X» 

-f >«*2 3S«E£r«.. ft*. S2iP«l 7tt. 
H?*-;m7 0£»i;*'?*<*>fcl 2 Ok e V. 
BxiO'Vcn' ©*ttTXl 0' TftAglG-f =f> 
ttXTftwtKJ:oXt»»a^ttX*6. Z\a£l\Zl, 
X. »2^t6«©MOSK7>^X^*t»a5ni. 
[0 0 5 3] HI 611, *K!&©3l3%J8H(c££MO 
S H^>i?X^«:^ttBfE«BWT**. H16t# 
WUX. C©JB3ld8«Tli. N- V-VHH>« 

» 1 *tt«^tt-:XiffiM>?x^-Si«ei 0^T3tt(r 

[0 0 5 4] HI 7ti, HI 6iC>rL£m3£JGfl©M 
OS h5>yx^©Kjfiyn-feXtR^r4fc*©»rffi 
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*ifiHT**. HI 7*#fiaLT. JB35SJt«<OMOS «ttfl(DMOS h^>^X^O«ifi^D-trZ£«i^-r* 
h?>v>X*<BRiS7n-t:X£LT(i, I^XHO* fcae><OKfl5«ifiBTfcS. Bl 9-B2 2t#fi8LT\ 

7X?tLt^*t20keV, 4x l O'Vcm 1 &K«4||««CDMOS K5>^X*<D«a:/n-t:XK 
OfcfrTTVf^VttAT*. rntCiD. PJB4afc® :n*TR9rT*. 

fiTT*. Pli;<*'>*t90keV, BxiO 1 ' [0 0 5 9] iT. H I 9 tcStTJ: r> \Z* Pffi->«J3> 

/cm 3 co^frTTttATe^ttrioT* ^**JVP £&3 1 <n£ftW<r)±mz&mi 1 0 0 k e V, 

fl24t»riE1-*. -tOft, 'J>t30keV, lxi 7xi0 !I /cm f iH£*>ft>t5 0keV, lxi 

C'/cm 1 ©AfrTTttAr*. wtttCfcO, N- V 0"/cm ! 0> 2 S«-f ^tfcASfrfc^. CtUZ* 

-X/KW>fi*2*fSeST4. ftfc. «»@te-f* 0. «&TaN* V-X/ H K >ffl«3 3 £fc*N* 
>£ACJ;?TN- V-a/HlH^lMUftJWT* i0 JB 3 3.a fcJBfiET*. N* « 3 3 a ±©i?r£ff 

*SlCli. ft*-f;i->£3 0keV, lxjo»Vcra mzVVX h 3 8 CMf-ft. y- hfi#0. d^mO 

[0 0 5 5] CCOft, Bl 6lC*Ufc<fc3lr* IK l^X H3 8*-7Xir£l,T\ *>U 

*£tTtt**50keV, 4X10"/cm' ©fcfr ttlyf>m. rniCfcD* B2 0tZ*2tlZj:S 

TT7* T«Al2iei'^>aAt*- cniCfcO. N* fcBtf3 1 afcjgjfct*. COfcuyx h 3 6 £»£T 

v-x/KW>f >flU*3*#£T*. fcfc. ^**;wp *. 

JH2 4ii, ^K'>*-;uK7^»^atr»»(gte>f^ [0 0 6 0] *t, B2 iiz^tzni. £mz*-h 

>K\&T*on'(*>&ft.A*zz£\zX'3xt&& mtnm t#u->ua>jB (a^-a-o t 

^Iter**. II<OJ;3KLT»3*16Mfc«fc*MOS h a? *»f£Lfcft-t<0#U ->U 3>JB±ICl^X h 3 9 
5>S?X**ti&(££n£. WS>Xh3 9£YX5'£bT#'JS''j3>JB* 

[0 0 5 61 HI 8IJ, *8^a>fU*J6«tCJ:*MO «fcyy- M8fcflUB*fi;*&X-y^>^f * Z\ £\Z &o 

S h7>^X*£*LfcfcE«jfiST&*. Bl 8«* Ty-htt<fcR3 5iJ^WJ->0 3>JHA*^-5y- 

fflLT\ wO»4*169lTtt, P3S->'J 3 >«ffi3 1 <0 h««3 6 SJgfiET*. S6tC, VS>Xh39£TX£ 

±&ffitf(3ffi3 1 at#LTU4. *LT* £ bTU 3 0 k e V. 1 x 1 O^/c m l (D*ftT 

jttai«>^Y^;wii«3 7ity-hftfl:itt3 5€^ut T4 5* ?#aiEie-r*>ttAT$. ^nicio, n- 

y-h*«3 6*t»«*nr^*. G3«£3 1 aO 7-X/KU<>««3 2jWBfi£;*ftS. 
lEfl^±t;<WB«£fcttf-r*;U*«3 7£i*tU;5fc [0 0 6 1] B2 2fc«T±5t, 

8r£<0KII»fcWTTN- V-X/^f>«W3 2## h 3 9 *-7X5>£LT*£*<*>£fcX*,M=-i» 
fitSnx^S. Hfl53 1 aOiiffiffitcttN* V-X/H # x*JM I -©2®K#ttTfc«&@€>f *>ttAt*$C t 

>«*3 2lC«fi-f*J:5*CN* V-VKH > KJ^TPJB 3 4 a £?>*JUPJi 3 4 b£Jgj£T*. 

*«3 3J&tJ8l*£nTH*. ^r*;WHi*3 7cD«S8fflS £CD«ICbT. SB4&JSWOMOS hJ>VX9W% 

#izn*<r*)H>mz 4 btfMf&ZtlT^Z. N* V- £$n*. 

X/HK>«i*3 20at®«**!cJiP]B3 4a*t^ [0 0 6 2] B2 3I1. *«^<DK53JJ6WtCj:6MO 

StlTU*. Sh5>vX?£^L£Kffi«ifiB-C;fc*. B2 3£* 

[0 0 5 7] CWJ:5tr t wC0SU*««TU* GD83 JSLT, £ 0>SR 5 *J6«Tli. B 1 8fc*LfcSB4*15 

1 a<0±ifi*iV«BtWffiLTN* V-VHW> «tft40. f L Y*;UP»4 4 tfN- V-X/HU-fV 

««3 3*«tCXN- V-X/FW>t«3 21fiWSLZ «3 2*J;t;N* V-X/ H K >(H«3 3<75^*^ 

nTVi^OT. ±ELfcJ5l*ft«-SB33UfiM{Ctt^ fi5<k5 tC»fiE*nrt>4. cnt;±o. FH>«« 

T, l*t©N* V-X/HU-f>««3 3. 3 3m«)Jg #*roa2JBrafi£tf£J; OWat^ihtiC t^T#. 

•*tfi<ft5. CtliCiO, HK>**tA»6fiSJH*« SB4l51fi«Htt-<rSffi/t>?x;P-gZ«^j:0^rj»tC 

ffitfTV-Xffi«CJ»Ll;<</iO, lt«/X>^XJV- tt«-T6Ct^P*^. 

«*tJ:0^tcWlfcraCt^T**. C<D» [0 0 6 3] tt4J t COSIS^lgWOMOS h5>^X 

43HiWO*|ifiTH. N* V-7/HH>««3 3(D * *^P»4 4 0»«^aibT(i. B2 2tC* 

»£SiS£0!ia3 1 a(0«3, fctAtfO. 3itmgS Ofc«4 SJfcWOfiafi^o-tXlZ^^TWvX K 3 9 £ 

*TSK-t*££a«T£*. cniciO. N* V-X/ vX^tLT*^** 2 5 0 ke V. 6xi0"/cm 

H V< >*« 3 3 fiOfi^?r±E LfcSB 1 ttm~~% 3 « • <0*frTT-f tf^AT* C t tc «fc oTJgdtTi . 

16WJ:0ti/|N$<rfiCi:AtT*5. C©tSft. [0064] H24ii. *«^W»6*16«tc«t«MO 

3»iS^raft«tOJa<*r4Ci:^#S. SK7>^X^**l,fc»rffiKlifiHTft4. B2 4£> 

[0 0 5 8] H19-H2 2tfi. H18I^U&»4 SO J8ILT. C^»6^JS«Tli. PS->'j3>3Sffi5 1*' 
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UttfiDMBBo 1 a££lTH*. -tLTG3flS5 1 a<OK 

nmtn+v */u»«s 7 kizy-bmtms stirv 

(OWWfcWTTN 7-X/KU f >Stt5 2*W&S* 
tlT^<&. CD»S 1 nWh««</i:BN" V-X/Kl/ 
<>K*5 2Ktttt«J:3i:N' 7-X/FK>| 

Jim* 5 7 (&W«»^#.fclf K 7-X/ I* U-f >ffl« 10 
(B-STlCli^+^PBS 4 bfliJBtfinTuft. 
[0 0 6 5] £«)Sn6*ISrtTli. L£V>«t&m£PS 

5 4 a fc?-**APJBS 1 b<»^v*JU«* 5 7 <T)$m 
\ZVLU?*mt\ZXr>TMnVZ. N V-X 
/ H H >«« 5 2 »>'K: i'C«E< K 

*JUP«S 4 bCJ:-5T»ffiM>^ X^~«*fc*ttfc 

10 0 6 6] 4 ElfflSS 1 aOKSSCN' 7-X/ 
Kl^>»tt5 3. 5 3£#e*EUT^5fc*. N* 7- 
7/HH>t«5 3. 5 3mroiPJMifi<ttO. Ctl a? 
lc£oTt>Ste/0?XJP-«fc£± Off&lcttitT* 

[0 0 6 7] H25-H29ti. M24(I^Lfc356* 

««©mos h?>yx^«)«ifi^D-fex taw-rsfc 

6a>KB«£H?ft«. H2 5~H2 9$#fiaUT. * 
CWBMtWOMOS h7>v , X^OHif5-/o-feXtCO 

[0 0 6 8] *T. H2 5lC;i<T<fc5K. P32^'J3> 
g£ 5 1 <0±£HLhtC 0. A u mSaw>»*£*rt*» 

<tsjj» (H^*r) smat^a. y-hao. 3am 39 

CDMOS h5>S>X?£igj£T*ia£ri0. 4 w mC0DB 

r*«ft«5 8A«**Sn*. C<»|fcfcIB5 8£TX£ 
itT» K*'f*>*14 5keV, 3xi0"/cra 
* ©&frTTPffii"J u >*« 5 1 tc-f ^- >ftA-r*. 
*LT. 1 3 0 0rS£<3iM*frTTJ&ffl3*fTfc3 

*>f*>t:*:?T!82 6fc7psns<t;3fty-ha{fc* 

JI5 5a«£&1-&. 

[0 0 6 9] H2 7lCwTJ:5K, SBKSEffcR 40 

ffl (B*ttf) £»J$Lfcft*<03fc«JBi:©&i£ffl* 

t:wv?xh6 osjb&t*. -toi^yxheotvx^ 

itT-tro*<t«JB4Ji:tXPffl->'j3>a£ffi5 l *X-/ 

U3>05 6a*J:t;at<tl»59€:»fi£-r*. U^h 

6 0feVXirtLT3^lcy-hfit^«»5 5a«X-y 
9>>ft*Z\t\Z*ioT* B32 8^*$n<5J:-54y- 
httfcRS Bfc«5 8fc,fctfU 
S>Xh60*'7X£>fcLT*?*$7 0keV. lx] 
O'Vcm' 0*#TT. S6t32 0 k e V. 3 x 1 0 50 
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"/cm* O*frTT«0 2@tC^ttT'f5**>ftASfTft 

*>ftAiiS&^>*x;w-£B]LT$fca©-f;)*>& 
h6ofe^^(raftfla5 9fei»5r-5. *e. H2 9tr 

tt3K*>*50keV. ixio i "/c 
m» <O*frTT3 0' T»*[HE-f^>ttAr*. Ztl 
K«fc0. N* 7-X/KW>««5 2£!»/ST*. A 
K. HlXBtJlH* >fc50 ke V. lxio i, /cm 
1 (DjfefrTTO' T"f*>ttAr*. CtltCiO* N* 
7-X/ H M >tttt 5 3 

[0 0 70] fcfc, N" V-X/HU-r>*«5 2<om 
JfcKi-aT. B2 8 t^UfcPJH 5 4 tt. PJH54at 

H2 8(C3KL&l»t0a^U3>W5 6 att8t*-f*><3 

->'Ja>*5&*y-h«*5 6tZft«. ^CDct^lrt 

[0 0 7 1] H3 0ti, *«Qgw»7£««tCJ:*MO 
S h9>^X^**U&Kffi«aHT**. B30*# 
RUT, il<»S57*ft«T(i. -tELfc»6*Stt«£fl 
ttO. *t*^PJ06 4a«N- 7-X/KU-f >fi*5 

T. »6*JS«l*tt:^THK>*4fi^6(05S)i(7)£!i 
[0 0 7 2] B3 1tt *£[Ecoa8#iS*i!-±-5MO 

s h^>v?x^*^utWffi«aaT*-&. S3 1 

MUT, C^>»8*t6«Ttt. Pffl->'j3>aiffi7 1© 
±«B6lCflW©E]»7 1 aii^j$*nTV)4. -ttT, 
*«>llltt«)[a*7 1 aOCB«)ft^«7 8±i:y 
-hM<fc«7 5€^Ury-h<tt7 6*t^«3nTV* 
007 1 a»«aff*J:OtJSaiCtt^Y*^tHS7 8 

**7 2tf#iiatiTU*. D3S7 1 aO±BCI4N- 
V-X/HV-f >««7 2tCftfiW6J:^lZN* V-X 

/Hu-f>«nt7 3*«»«5nrvi-5. n- y-x/K 

U-f >**7 2<Dj8tffi»^l:liP)B7 4 a*t»fiE?nT 
^4. ft^M? 8©«tta^trliN- V-X/K 
U-f >«*7 2roT^(CiTS«^+*;VP*7 4 b 

[0 0 7 3] N* V-X/ HM 

[0 0 7 4] lW»8*ifi«Tli, ?-**;PPJB7 4b 

fc, N" V-X/HW>««7 2»TA-ir*TBM 
*»S<D^v^^PJH 7 4 btCfcoTS«/t>?X/l- 
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fflttlCN* 7-X/FH>**7 3. 7 3«rJ8E£T& 
CtlCfcoT* N' 7-X/Hl"f >*H*7 3, 7 3M 

[0 0 7 5] B3 2~H3 6ti. B3 1l:^^9i8« 

«><BtfB*lifi[STifc*. H3 2-B3 6**H8LT. * 
C*8*«WWMOS h9>S>X*«0«ift:/O-tXlC-? 

[0 0 7 6J *r, H3 2lr*TJ:5lX, Pffl^'J:J> 

ate 7 i_ti:*{tRs (h^-d tsat^ft^ii 

h8 04vx*£LT*©RftJBS**;*fcX^>* 
f*Cttci:0. fct*tf0. 3wmh7>i?X$'S# 
)St«mo. 4amffi£<DHa«£*-r*»fc«7 
9$JgfST*. Wi>Xh8 0i$J;O«fcK7 9 

*TX^iUT. PM^Un>fig7 l*fl^f4Xy^ 
>ff SCtfcioT. B3 3K*2h*.fc}fcE]B7 
1 aftW4. £ffifty-«fc«JB7 5a*r#fi$U 
fcft. eoy-hK<fcRJ87 5a±tc4;U'>U3>J87 
6a€r»ti5Ti. #'J v'Jn>JB7 6 a$y- hKfc* 
fl7 5a$Xhy/t«£UTW*»£**. untCJ: 
0 . B 3 4 y- HKfcR* 7 5 a itfcfrfiCDOfc 
^036t»^&^U->U3>H7 6 atmt>t\&. 

[0 0 7 7]*a>a, flt*£5 0keV. 1X10"/ 
cm 5 a>&ftTT-f*>ttAir*. <iniC<fcO, N* V 

-x/KW>««7 3ft#fi£T*. z<d«(*>&mz 

-€-0»ftBW±03f^a*fCl/->*X h 8 2 *#&T*. 
l^X h 8 2 fcVX** LT*<t*JB*X-,*>^TS 

2£»$-r*. -etr. aeftsta istx^lt^'j 

C0XSry-httft«B7 5flHxv hXy^>5fT 

7 5i5j:t;y-h*ff 7 6^jgdi5n*. eta 

tSOkeV. lxiO'Vcm 1 C0*frTT10' T 
ftaEC-f^ttAT*. inicio, n- 7-X/K 
K>»W7 2$#J*T*, 

[0 0 7 83 S3 6l:^r^-5H» 9 0 

keV. 6xl0"/cm J (O^ftTt, lOkeV, 
6X10"/cm 3 Oft«=TT2@ttAriCttCj;o 
T, P«7 4a. *r*;UP»7 4b*5«fctm&P»7 
7S«ffi-r*. Ctf>ft. «<fcR8 l£B£f*. £0«fc 

*. 

[0 0 7 9] H3 7IJ, *«9J{OJK9*JIMI;:**MO 
S h5>->;**£SUfctfffi*aBT»*. B3 7*# # 
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RIUT. CO»9*J|«(CiSMOS h?>yx*T 
tt. Pfflx'J3>Sfi9 1 W£*aS±t-taffl9 1 a&B 
J5SSnTV>4. -¥-l/-C-tOI!3ffl9 1 acDlSSO^Y*^ 
** 9 7 J;KY- M*fc*9 5 tfl-LTy- hfttt9 6 

#»«hT^*. C3«9 1 aomm^^&mmto- 

Wicii^r *;M8« 9 7 €»tr i 5 l:m£<7>HI»*WT 
TN V-VHK>W9 2tf#/£anT^*. GD 
«9 1 a^iffiflBCliN- V-X/KU-f>«4*9 2fc 
fc«T*J:3(CN* V-X/KU->f >««9 3Wgj£<* 

[0 0 8 0] N* y-VHW>W9 2©G3ffl9 1 
a©C«*a5lctt«r6(H«;cl±PJi9 4 ajWBritS* 
^t^«*9 7 0)HcBfia«W»«t3ttN- V 
-X/KL^>fc«9 2®T;*IC*Tigtf*^r*^P 
«9 4b>W&£3nTV>*. 

[0 0 8 1] il<0»9*JI$rCIi. MOSh7>W 
<BL*U**E*PJB9 4 at^Y*^PJB9 4 bit 

<0T^iCE^a»]?O^Y*;PPH9 4 btCi^TH 

£«^>?x/w-8*£*&ic&itr*;i£j&<T**. 

3*tC. N* V-X/HV-r>«*9 3, 9 3)C*EIffi9 
1 a(Di:ffiffl(CJe#5ftTUS£*!>, N* 7-X/Kl" 
-f>**9 3. 9 3(V]com«*tfi<>iD t cnirioT 

[0 0 8 2] B3 8-B4 2fJ, H3 7fc*Lfc»9& 

*<0»ffi«ifiHT*5. H3 8-H42*0.«UT. * 
IC»9*lfi«©MOS h7>yX^C0fije^D-tXCO 

[0 0 8 3] ST. H3 8(C*Ti5lC, Pffi->»J3> 
35«9 l«^li:ftl« 1 0 OkeV, SxlO 1 '/ 
cm' <D*frTT-r^>ttAT*CttcJ:oT. N* V 
-X/HW-f>««9 3tig«r-5. N* 7-X/h'U 
-f>«*9 3±©^a6(C«{t«iB (B^r) *«fiEU 

fctt-t(o»ft:RjD±roWSfiJ«ici/yx h 9 9 ssjST 

l^xXK9 9S:TX^tLT^BMt«JH*fi^tt 
Xy^>5fr*CtlCJ:oTv mSW/t^-VJBttft^ 
T5»ffc«9 8*t»«5tl4. Hfc*9 8 

« ^UBDfflliO. lwmS«lCJSat. 2 OOawlHJWti 
0. 1 umH3Et;Jg£-f*. w^xh9 9ftT 

X*iUT3$t;Pffl->U:i>i&t£9 1 t»^ttxyf 
>^r*ltlCJ:oT, S3 9l:jRSfl*,fc5fc|ua9 
3 a^i^9 1 btJB^ti. *<Dft. UxXh9 9*J 
<fctnttft«9 8«»£T*. r«)[Hl«9 1 a£<fctf9 1 
bO«5i±*n-?no. 3 5wmSjrc*4. 
[0 0 8 4] COTft, ^a5i;TftMffc» 1 O0tJ&fi£L 

^a. *©Tftsut« i o o ±(zs<tR i o i tsar 

CO 0 8 5] H4 0IC^r±5IC, SflallOl 
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[0 0 90] H4 4*i,fctfl34 5U. H43£tkLA:31 



[0 0 8 6] B4 lCSTJ^C. £ti*mit? 1 O3U601CDMOS h^>^^^fiD«jayD-tX*R^ 

>J* 7-X/KU<>**9 3<&i:&ffiK*<fcK T*fc«>C0*rflS*ifiHT*6. B4 3-B4 5 $#HBU 

10 2jWB£Sn*. Ctitmmz, EJ659 1 atJ<fctf t. 0*£lfifl©MOS h?>S?X*cofiie:/D 

cO»^«ft«OP(«lS^OA-Xe-^*ti£C;T^« [0 0 9 1] «r, B4 41;*f<fc5IC, Pg$v>J:J> 

lO'Vcm* <0*frTt, 50keV, 2x10"/ 10 y- h«« 1 1 6. fcilffifcfcR 1 2 0 *JMT*. * 

cm' «)AftTT-f^>ttX-r6^tlCj:oT, B4 2 LT. BtftHl 2 0 fcTX^tUT, 

K*3ttfti;5ttP»9 4ais.fci;***JPPJii:ft* Atf70keV. 5xi0"/cm ! T-ft>ffiAT 

PJB (Bqctf?) *m/£T4. ncoft, ftfcKl 0 1* *. CCT. MUM 2 0B. CflflMM* >«-f 

*t«fcBl 0 0**tf 1 02 <B4 LM» fxyf ttA0«lcH*-f*>*ty-h*«l 1 6£tfcA*n*. 

xy^>ynio»ir*. s&tc. y-h*fcBjB9 o swih-r fct*.tfi ooo 

5 a (B4 1MD ©3*HB9 1 ailJ:tf9 1 b<OJtt t£U«DMfclM r «W«"r*CfcfcJ;-3T, ttAU 

[0 0 8 7] *\Z, B42IC^TJ:3H. ft*£50k C*IKJ:0. H4 5 £*3n*«t5fc 

eV. UlO'Vcm' OftttTT4 5" Tfiftlsie 8&«fcS 1 1 9*<#fS;*n$. 
>f*>£AT*. mtCJ:0. N- V-X/FW>« 2? [0 0 9 2] CCOft. Bfc*$50keV. lxlO'V 

*9 zzm&tz. -aoa*ffixxiStci^Ty-h cm ! o*frrr>r^>aEA-r-5ctic«tor. n v 

M9 6ict>a**w^>ttxsnT^*. COiitr -X/KM>*WM 1 2€JB&*a. s&ir, 

UT. »9&te«cDMOSK5>S?X*A<#fS£tt*. -<*>€10keV. lxlO'Vcm' O&frTT-f 

&*. ca>35936lfi««Rifi^n-bXTti. y-h8Mfc ^>ttAT-61i:(Cit>T. *«aW)PJHl Ha^ 

KJB9 5 ata#COLOCOSya-feXT$anjgJ*-r E£T-S. 

*CttfT*6i:tOf(IjaWt*$, [0 0 9 3] fifcC, B4 3IC^tfc±5lC, <M K«> 

[0 0 8 8] H4 3ti, *89Jc08n OSUiflfllli&M 1 7*®tfLfc». St**5 0keV. 1 x 

OSK5>^X*£*Ufc*rifiiliSBTA*. H4 3S 10 ll /cm' ©fcfrTT'f cntci 

#MUT, Z.ani 0*ifi«(C.l;SMOSh5>v'X* D, N- V-VFM>fi«l 13$#JSr*. CCD 
Tli. P5!*>';3>atfil 1 lCQ±«ffi±IC***^* 30 ±5lctT. »1 0*ft«cDMOS h?>vX*at55j£ 

«l 1 8t»Oi:5t;mS©mH*!WTTN- 7-X/ Sn*. 

KU-f>««l 1 2feJS«T4. N* 7-X/F [0094] 

U-f 1 2fc*«rr*J;'5KN- V-X/KU-f [«flco»J« «#J?MS.fctf2K«*¥**i$IIK,fc 

1 3 tN- V-VHK>I«1 I 2£<0«#**O ftfc*5B 1 1 eMft7KttMejM*-d 

-SlCttPBl 1 4 atf#tf£nT^4. N* 7-X/ C£iCi?T, «e*CD^*^**co£ffiCi8 1 itS 

Fi"<>**i 1 2*«tra* y-x/H^>««i cossaifl^Fttifcsitss^rss^tt^Ty-h^a 

«s 1 i 6##fSsnTv>*. y-h««i 1 6«3H« 40 rzztwrtz. *+*^*tf£#$*a*t: 

[0 0 8 9] CCO±5l:ccomi 0«Jfi«Tti» ©«ifl;C0«^tfiSr6C4:A^T*-5. CtllCiD, ft 

7-tK±i-*wt*tT*i. «&«<t»i 1 9 fciiimT**. •tco»icDa««^tt<ftfflttt 

»if-+*;i/aWl 1 8TlCBBa^r*^5tCJ9fi£$n V-X/KW 0t>«<ffiOfT«ar -6 Cttc 

T^ff^mnsfiwrctic^o^U&iE^^Pffli i Afi^sas^ffirjE^co^atrteitf 

i«i;»^r^i:*tT*s. *t. MiMfcsoiMigr #4. cntcio. fiffi^>^x;w-««^aicRFit 
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>*x;^-«*£ Witr* 7-X/ K l"-f >«« 
«<Dffifc'itt#±#T* 1,1. :<otift. v-x/ 

[0 0 9 5] 1 i^)'/-7,/KK 

[0 0 9 6] »^JB3t;tfio**U:«fH{;J:nH V- 

x/ h n >««<w.r < tfc-Ao+Kin i atttiw© 

<TZZttfir*Z>. V-X/KU'OSWtroT 

ntf. y-h*t*£7x?£LTSHiatt«0*ts&t 

WATS :tCJ;o T¥*WH«<^ v */MB«tfJSfi£ 

$ n* <D-aic» 1 

V-X/HH , >«*OJS2©«*iDt)«V^l(DS JO 

sir cnizio. as«/^>^x;p-« 

[0 0 9 8] H*«5[C{R4^*ft8iBW»i5^(:J: 
ntf. Y-h***TX££LTiMlfc*tfl::»*<* 

<Q£&»fcfllci:D7-x/KW>*tfco5$KW <o 
T*3. CMI;£D. ^>?X;i,-3lft£ffi&KKitL 
l^©V-X/KW>*«©^<i:t,-^<0it l tr3i 

g^mwfiWft€ Kit** c t^BJte^¥W*«»ee 
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[HI] *«B(O»l*l601lcJ:*MOS h7>v?x* 

IB 2] Hit;^ufciBi$ifi«roy-h«*ft»mi- 

[03] B2att^C#OT«Wfi@KfB-7ft*. 
[04] Bli;*L,fc»l*16fl<0MOSh?>i>X* 

[BG] Bl C*WSH]5USW©MOS h7>i>X* 

[B6J HI tC*bfc»ls*il60fWMOS h7>v»X^ 
OHift^n-bxco»3xeftagni-4fc*«Wffi*SH 

[H7] B9 1 CJS Uftfi 1 ^JSWWMO S h 7>^X^ 
©Bjfi^n-tX©M4XefettW«fci&cr)WaiKliiSB 

[B8] Bl t^UA:»l*ifi«OMOSh7>^X^ 
<0»ift^D-txa)«5iefi:iaWT'5fc»©ttffi*jaH 

[01 0] *£WC0»2§fci6Wr«fc*MOS h7»'X 
[01 1] HI 0lt*Ufc»2fS«W©MOS h?>v> 

x^«»iayD-bx(D« i x&*&m*z>x.#><Dmwm 

[HI 2] Bl Oirij?tfc»25dfi«flOMOS h?>S> 
X^O«iayn-tX<0»2l8*ft9!-r4fcA©»BS« 
ifiBT**. 

[HI 3] Hi 0tC*Lfc»2&tfflfiDMOS h7>i> 
X^Otta^a-tx©»3Xfi€RtflT^ftae)WKffi* 
JfiHT**. 

[014] Bl 0K*LfcJB2£KWCDMOS h*>5> 
X^O«ift^Dt^»4 Xfi£R9!TS]fcie><n*rfl5* 

[015] Bl 0lt*Lfc«2*fc«©MOS 
X^OSayatX©»5XStR93l-*fc*W»fffill 
Sfi0T*$. 

[016] **^©5B3^ISWl:J;*MOSh5>yx 

[017] Bl 6lc*LfcSI3 2SK«WMOS h?>>> 
X^tf>«a^n-tXtR^rs^*«>»rffi«lffl0-C* 
5. 

[HI 8] *«^©«4*tt«1t;«t^MOS h^>i^X 

[HI 9] HI 8(C^Lfc»4*|fi«©MOS h^>-V 
X^^»ift^a-tX<Dm 1 XS£R9]**fc:a<B§rffi* 
£0?**. 
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[H2 0] 01 8lI^LtJB255)S«OMOS h5>>> 
X * WRifi ;/ D-fc X OB 2 XS £»9IT$ A W*rE«l 
ffiBT**. 

[W2 1) 01 8(C*Ltl»4 3tUfi«<3MOS h?>>> 
X*CD«iS:/D-fcXtO»3 X&*B29!-*-«fc64>trffi*l 
iftWTfti. 

[0 2 2] HI 8lC/^UZt»2*IS«OMOS h7>y 

[B2 3] #ftW0>WGHifi«lCJ;*MOS S5>$>X 
[B2 4] ^ftWro»65?«M(C±SMOS h?>S>X 
CIS 2 5] B2 4lC*bfc3S6£lfi««>MOSh?>^ 

x*©Ha:/D-fex0» i issaw-rsfcaoftfls* 

j&BTAa. 

[02 6J H2 4ir3KUfcW6SUS«OMOS h?>-V 

[02 7] H2 4(CjSU&»6*««roMOS h5>y 
X*©aiS7a*X<D»3Xafcltt8**fcA<&0rfl5* 

[H2 8] H2 4£^Ufc»6&>6«fDMOS K?>-;> 

[B2 9) B2 4l^tt»6*««(OMOS h?>*^ 
X^<0»iS^n-t^(0»5XSsa9}rs&»«)»rffi«l 

[H3 0J *5691CD»7*tt«[cJ:^MOS 

[03 1] *«9la>38*«fll;:<fc*MOS h7>>?X 

[03 23 B3 1 £7*Ufc»8*ISM<3MOS h?>i> 

x^co«fflyo-fex©» i xesaaTs&AowE* 

£BT&*. 

[03 3] B3 UC^tfc»85*flfi«WMOSh?>^ 
X^<0«iSyn-tX<D»2X8Sia9}-r4fc»O«ffi«l 
jSBT**. 

[B3 4] 03 llw^Lfci&8&H0<l<OMOS h?>S> 
x*w»jft:7ai:X0a3xe$BWT*fttt<0iKffi« 

[03 5] 03 ltC^Ufcffi83U8«<BMOSh5>^ 
X^C0»jft^D-tX(0»4iatR9ir*fcB6W»Tffi« 
xBBT**. 

[B3 6J B3 lC^L&»8*»W©MOSh7>^ 

x^oajfiya-fexcftsxefcffiwr^&Aoafrffi* 

jftBTfcS. 

IH3 7] *««Jfl©3l9$a6WC,fc<5MOS h?>i>X 
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[03 8] B3 7H^Ufc»9*Jfi«(7>MOS h5>>' 
S0T*a. 

[03 9] H3 7tCmtfc»9*K«©MOS h?>^ 
X^W«jfi7 r n-l:XC0JB2XS€tt91-r*ftftW»r?S«l 
S0T*£. 

[B4 03 S3 7|;jrtfc359*K««)MOS h?>i> 
X5<Z)»iftyD-tXO»3X«^R9ir5fe»^»r25«l 

CB4 13 03 7fc*Ufcli9**«©MOS h?>i> 
X^©»5fiyo-t:X(0»4X8*»9i-*-4fc«©Wli*| 

[H4 2] 03 7tC;*UfcJ89*JS«©MOS h?>i> 
X*<8»ift;/ni:X(D»5X8£aW**fcA<DlffaBlll 

[04 3] *58W«>»1 O^JfiflHti-SMOS h?>i> 

[B4 4] B4 3K*Lfc8l OHJSWOMOSK^ 

a; yx5©»jfi^D-fcxo» i xn^mr^ittbomm 

HKSBT&4. 

[04 5] 04 3K*Lfc3ll 0*ifiWtOMOS K7> 
-^X^co»igyn-fexoj82Xe€5i«r*fcaOO»rB5 
4ft£0T&*. 

[04 6] a*<OMOSh7>yx^^U&affffl«|jg 
BT**. 

[04 7] 04 6lC*Lfc«fcfef>MOS K5>vX*<0 

3!? [04 8] B4 6 KaiLfcffifcttMOS h?>S>X*C!> 
fta7n*X©W2IB*ROT*fc*fl»rffl«ia0T 

[B4 9] 04 6C*bfcfl£*<»MOS h5>^X*0> 
Bifi^P-tXO5S3XS4K«-r*fc«)CO«ffffi«ia0T 
**. 

[05 0] B4 6lC*Lfc^OMOS h?>yx*<9 
»jS^D'tXiD»4XS€REB-r'5fc«>C0«frSf*ffiBT 
*$. 

« 1 : Pffi->'j3>fiffi 

2 : N V-VHH>W 

3 : N* y-X/HU-f >« 
4a : PJB 

4 b :***;WPJB 
5 :y-HWW 

6 

8 :^**;we« 
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